As a small, non-oil producing, Middle Eastern country of a young and growing population and rapid urbanization, Jordan, like many countries all over the world, was and is still facing the problem of meeting the rapidly increasing demand of electricity. The main objective of this study is to review many current aspects of the Jordanian electricity sector, including electricity generation, electricity consumption, energy related emissions, and future possibilities, based on time series forecasting, through the term of the Clean Development Mechanism (CDM) arrangement under the Kyoto Protocol, in which the Hashemite Kingdom of Jordan had signed lately, which allows industrialized countries with a greenhouse gas reduction commitment to invest in projects that reduce emissions in developing countries as an alternative to more expensive emission reductions in their own countries. Several scenarios are proposed in this study, based on projected electricity consumption data until year 2028. Without attempting to replace the currently existing fossil-fuel based power plant technologies in Jordan by clean ones, electricity consumption and associated GHG emissions are predicted to rise by 138% by year 2028; however, if new clean technologies are adopted gradually over the same period, electricity consumption as well as GHG emissions will ascend at a lower rate.
Introduction
Jordan is a lower-middle income, Middle Eastern country, of about 5.7 million inhabitants (Department of Statistics (DoS), 2007) . It suffers from a chronic lack of adequate supplies of natural resources including water, crude oil and natural gas. Jordan depends heavily on imports of oil and gas from neighbouring Arab countries as the main source of energy. Its current imports of around 100,000 barrels of crude oil per day are placing the country under extreme economic pressures. The annual energy bill has been rapidly increasing over the past few years due to high rates of population and economic growth combined with the consecutive increase in oil price. In Jordan, there has been a growing concern about energy consumption and its adverse impact on the economy and environment.
In 2006, electricity consumption reached nearly 8965 GWh. Heavy fuel oil (HFO) was the dominant fuel used because the two main power stations, i.e. Aqaba and Hussein, are conventional thermal plants employing Rankin steam cycle and fired by such an inexpensive fuel. However, since 2003, imported natural gas from Egypt replaced HFO in Aqaba power station and in early 2006 replaced diesel fuel at Rehab and Asamrah power plants. In 2007, about 83% total electricity generated was produced using natural gas.
Electricity harnessed via renewable sources, such as hydropower and wind, accounted for only a negligible percentage of the total electricity generated (Central Electricity Generation Company (CEGCO), 2007).
In recent years, economic growth has been associated with the privatization of public enterprises. The macroeconomic performance was boosted by the growth in energy sector. The service and industry sectors became predominant while agriculture receded. As for electricity, it is produced by thermal power plants that use Natural Gas, Diesel, and Heavy Fuel in addition to wind and hydro power plants (recent and limited). Jordan's experience in renewable energy systems has been on the small and experimental scale, and though there are many proposals considering the utilization of these sectors, they are not greatly of benefit due to their low generation capacity. There is no nuclear power plant in Jordan yet; however, a decision has been made in regard of the need for a one and it is estimated that the first Jordanian nuclear power plant will be put into operation by year 2015.
Since its establishment, the Central Electricity Generation Company (CEGCO) took all available efforts to generate electricity with quality and performance indicators as well as can be found in developed countries. Since year 1999, the company managed to develop its performance year by year considering availability and overall efficiency, and not hesitating to install up-to-date technology, managerial, and maintenance measures that had a great effect in decreasing costs and projected losses due to accidents and breakdowns.
Although greenhouse gas (GHG), e.g. carbon dioxide (CO 2 ), emissions were not initially included in most emission legislations, this has started to change over the past few years. Currently, CO 2 is regulated in many parts of the world either directly as in the case of Japan or indirectly as in the case of the EU. This is due to the belief that CO 2 is responsible for around 80% of the anthropogenic climate change and global warming effects (Ritter, 1998) . Since the 1960s, the tropospheric CO 2 concentration has been increasing at a rate of 0.45% every year (Lenz and Cozzarini, 1999) . These concerns have been addressed in Rio and Kyoto summits leading to the adoption of the ''Kyoto Protocol'', which demanded a worldwide reduction of CO 2 emissions by at least 5%, compared with the 1990 level, by year 2010 (UNFCCC, 1997). As most developing countries are not currently in the position to make absolute emission reductions, the most immediate and realistic challenge is lowering the CO 2 intensity of these countries.
Jordan's annual CO 2 emissions were estimated in 2004 to be 6 1.67 10 x ton. Although this constitutes less than 0.1% of the world's annual CO 2 emissions, its intensity is considerably high: about 4 times that of most Western European countries, and almost similar to those of oilproducing Arab countries as indicated in figure. I. This implies that there is room for energy-efficiency improvements and emissions reduction in all sectors.
Figure. I: CO2 intensity in several countries
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Clean Development Mechanism (CDM)
The Clean Development Mechanism (CDM) is an arrangement under the Kyoto Protocol allowing industrialized countries with a greenhouse gas reduction commitment (called Annex 1 countries) to invest in projects that reduce emissions in developing countries as an alternative to more expensive emission reductions in their own countries. The most important factor of a carbon project is that it establishes that it would not have occurred without the additional incentive provided by emission reductions credits.
The purpose of the CDM was defined that apart from helping Annex 1 countries comply with their emission reduction commitments, it must assist developing countries in achieving sustainable development, while also contributing to stabilization of greenhouse gas concentrations in the atmosphere.
With costs of emission reduction typically much lower in developing than in developed countries, developed countries can comply with their emission reduction targets at much lower cost by receiving credits for emissions reduced in developing countries as long as administration costs are low. 
Methodology
The following procedural steps were used in this paper:
A) Develop a simple linear regression analysis model, based on historical data, for electricity consumption and generation, respectively. B) Use time series forecasting techniques to predict electricity consumption and generation data for the years 2008 to 2028, using the parameters generated in the first step.  the difference between the actual and the predicted electricity data.
Simple linear regression model
Time series forecasting
The projected values of electricity consumption and generation data were developed using a forecasting tool based on time series techniques with double exponential smoothing as follows: (1 )
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 for t = 1 are assumed to be equal to the initial historical point, which is valid only for the electricity consumption data since it contains more than 20 points, or years, as for the electricity generation data, for which there are less than 20 points, they are estimated in accordance with: In all preceding scenarios, the existing power plants at current generation capacities are assumed unchanged. In addition to the above scenarios, another five scenarios (G, H, I, J, and K) will be established assuming that practices prior to the period of study will gradually convert to the proposed new generation practices. This conversion is assumed to be uniform along the duration of the study (one twentieth of the electricity will be converted each year). As for the possible GHG emissions reductions the same scenarios will be adopted based on electricity consumption data, since they are a function of electricity consumption data, through a weighted conversion factor as thus: Table III displays the electricity generation data upon which the model was built. Figure. II shows the simplelinear regression analysis of the Jordanian electricity generation data, and the coefficient was found significant at a level of 0.05. 
Results and discussion
simple-linear regression model
Figure. II: regression model of the electricity generation data
In order to verify the regression model, the following standard tests were conducted:
 Assumptions validation: regression analysis uses the Analysis of Variance (ANOVA) to verify the validity and significance of the model. Some of the assumptions on which ANOVA is based include the residuals being normally distributed and having constant variance. The graphical analysis of the residuals that was carried out for the regression model did not show any evidence that these assumptions were violated. Figure III shows the residuals for the electricity generation model plotted against the fitted values and a cumulative normal probability plot. Since the cumulative normal distribution is approximately a straight line, when plotted in a log-normal graph, there was no reason to suspect that the normality assumption was violated. Additionally, since the residuals were evenly contained within a horizontal bend of ± around 0.00, there was, again, no reason to suspect that the constant variance assumption was violated. 
Time series forecasting
The values obtained via regression analysis were used in the time series forecasting method using a value of α, giving the least mean square error (MSE) and also exhibited the expected future growth. Figure. IV shows the historical and predicted electricity generation data, while figure V is dedicated for displaying the historical and predicted electricity consumption data in J ordan until year 2028. 
Conclusions
This Study, along side the two previous studies, represents a comprehensive analysis of historical, current, and future situation of the Jordanian utility sector. In this one, an empirical model, based on simple linear regression technique, was developed for electricity generation data in Jordan. The developed model has been proved to be adequate with high values of R² and R² adjusted. Also GHG emissions, based on projected electricity consumption data, were analyzed along side their possible financial benefits, through the terms of the CDM arrangement under the Kyoto protocol and minimum value of which reached 27.019 million dollars, and a maximum value of 232.755 million dollar.
The implementation of one of the mentioned scenario's, within the present circumstances the kingdom is going through, is very crucial to minimise the countries energy bill and such a study, if seriously taken, may guard this countries of any financial crisis that may occur at any moment due to the world-wide economical disturbance. Target Table VI 
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